Viral infections of the CNS and their accompanying inflammation can cause long-term neurological effects, including increased risk for seizures. To examine the effects of CNS inflammation, we infused polyinosinic: polycytidylic acid, intracerebroventricularly to mimic a viral CNS infection in 14 day-old rats. This caused fever and an increase in the pro-inflammatory cytokine, interleukin (IL)-1β in the brain. As young adults, these animals were more susceptible to lithium-pilocarpine and pentylenetetrazol-induced seizures and showed memory deficits in fear conditioning. Whereas there was no alteration in adult hippocampal cytokine levels, we found a marked increase in NMDA (NR2A and C) and AMPA (GluR1) glutamate receptor subunit mRNA expression. The increase in seizure susceptibility, glutamate receptor subunits, and hippocampal IL-1β levels were suppressed by neonatal systemic minocycline. Thus, a novel model of viral CNS inflammation reveals pathophysiological relationships between brain cytokines, glutamate receptors, behaviour and seizures, which can be attenuated by anti-inflammatory agents like minocycline.
Introduction
Encephalitis is normally defined as acute inflammation of the brain parenchyma caused by a CNS infection which often results in significant morbidity, long-term disability, and can be fatal (Kramer and Bleck, 2008) . The majority (∼60%) of acute encephalitis cases have unknown causes, however, in the known cases, viruses are the most common etiological agent (Chen et al., 2006; Davison et al., 2003; Khetsuriani et al., 2002; Kramer and Bleck, 2008; Whitley, 1990) . Most concerning is that the incidence of viral encephalitis in children is almost three times that of adults suggesting that this portion of the population is particularly susceptible (Beghi et al., 1984; Davison et al., 2003; Nicolosi et al., 1986) . The clinical presentation of viral encephalitis is non-specific and can include fever, neurological deficits and seizures. Although seizures can occur frequently during the acute phase (Misra et al., 2008) , epidemiological analyses have demonstrated that CNS infections are a major cause of acquired epilepsy (Annegers et al., 1988; Hauser and Kurland, 1975; Marks et al., 1992; Rantakallio et al., 1986; Rocca et al., 1987) , as well as neurological morbidity, including memory impairment and behavioural abnormalities (Chen et al., 2006; McGrath et al., 1997; Raschilas et al., 2002; Schmutzhard, 2001; Whitley et al., 1977) , even after the infection has resolved.
The risk for unprovoked seizures increases by 16 fold after an episode of viral encephalitis, and can remain elevated for the next 20 years (Annegers et al., 1988) . These unprovoked seizures are recurrent with up to 98% of patients experiencing additional seizures (epilepsy) (Annegers et al., 1988) . The long-term risk for seizures and epilepsy, as well as the increased risk of developing cognitive and neurobehavioural disorders following CNS infection presents an important challenge for both researchers and clinicians interested in understanding the long-term complications associated with encephalitis (Singh and Prabhakar, 2008) . At present, the factors that contribute to the increased seizure propensity in these patients remain poorly understood.
In the current study we used an animal model of brain inflammation to mimic a clinical viral encephalitic process in order to investigate mechanisms that may underlie increased seizure predisposition after viral encephalitis. Because there are dozens of viral agents that can cause encephalitis and many of the cases 
